Elastic and inelastic scattering of 190 Mev elEctrons by ground and 2.43 Mev states of Be9 is computed by using an intermediate coupling shell model. The discrepancy between the calculated and the ol:served inelastic cross sc ctions reported earlier is now removed by taking the correct spin value J =5/2-for the 2.43 Mev state. It is shown that a good fit to the observed data requires that different radial extension parameters be chosen for the sand the p-shell nucleons. The best values obtained are a 0 =1.23 f for the s-shell and 2.0 f for the p-shell § 1. Introduction
The charge distributions of nuclei in p-shell have been investigated in considerable detail by means of electron scattering experiments. 1 ) For Be 9 , calculations for elastic and inelastic scattering cross sections have been made using a number of different nuclear models. 2 ) In particular, Pal and Mukherjee have applied the intermediate coupling shell model to obtain the wave functions of the various states of Be 9 , and calculated from these the scattering cross sections. Elastic scattering from the ground state and inelastic scattering from 2.43 Mev and 6.8 Mev states of Be 9 has been observed for electrons of 190 Niev energy.
3 )
The results of the calculations of Pal and Mukherjee for this case agree well with the observed results for the elastic scattering, but there is a pronounced disagreement between the calculated and the observed results for inelastic scattering for the magnitude and also for the angular distribution. These authors have used a mixture of central, tensor and spin-orbit forces with suitable parameters to obtain the wave functions and energy levels in the intermediate coupling. No attempt has been made to obtain a precise agreement with observed energy level scheme of Be 9 •
Besides, it appears that they identify the 2. are very small, and these are neglected by Pal and Mukherjee. We have verified by explicit evaluation that the effect of these components on the scattering cross sections is indeed quite insignificant.
The scattering cross section is given by equations (I) and (9) of Tassie's paper. 
The above result for s-shell scattering also follows easily from Pal and Mukherjee's equation (3a), as on carrying out the summation over T, the second term in brackets vanishes. § 3. Results and Discussion Figs. 1 and 2 show the results of the calculations as compared with· the observed results for inelastic and elastic scattering for 2.43 Mev and the ground states respectively. First we discuss the inelastic scattering (Fig. 1) as this depends only on the radial integral ~ which involves the wave functions of the p-shell nucleons, and enables us to determine directly the parameter a0 for the p-shell wave functions. It can be seen that a good agreement with the observed results is obtained for (= 1.4 and a 0 =2.0 f. Increase in ( leads to larger calculated cross sections, as may be seen from the curve for (=2.8. Also shown in this fgure is a curve for the energy level J = 1/2-, for (= 1.4 and a 0 = 1.67 f. This agrees well with the curve obtained by Pal and Mukherjee for this state, and shows that the lack of agreement with the experimental results in their case is due to an incorrect assumptio n for the spin (and consequen tly the wave function) of the 2.43 Mev state .
. . . . . , In Fig. 2 is shown the calculated curve for elastic scattering using the same parameter s as obtained from analysis of the inelastic scattering , i.e. a 0 =2.0 f, (= 1.4 and the same value of a 0 for both s-shell and p-shell harmonic oscillator wave functions. The agreement with the experimental results is now seen to be rather poor in this case, and it may also be seen that variation of a 0 does not improve the matters ; although with a 0 = 1.7 f, the agreement is not too bad, it is still not quite satisfactor y. We have checked that for elastic scattering, variation of ( from 1.4 to 2.8 does not alter the cross sections substantially. We therefore attempted to choose different values for the parameter a 0 in the s-shell and in the p-shell, i.e. the value of a 0 used in the radial integral a is Unlike Burleson and Hofstadter, but agreeing with Elton, our results show a larger value of a 0 for p-shell than that for s-shell, which apparently signifies a more extended potential well for p-nucleons than for s-nucleons. It is also interesting to note from Figs. 1 :and 2, that for an intermediate value of a 0 viz. a 0 = 1.7 f, it is possible to ·obtain a not too bad fit with experimental results for elastic scattering, but the discrepancy in inelastic scattering would be considerable in this case. In this connexion we also mention the recent results of Jackson
9
> who has investigated the scattering of electrons from Li 6 using a modified form of the harmonic ·oscillator potential, but with the same parameters for s-and p-shell nucleons. One 1nay conclude from all these results that a simple single-parameter harmonic ·oscillator shell model for describing the charge-distributions of p-shell nuclei :seems to be inadequate, and at least a two-parameter model is needed.
, ~The elastic scattering cross section is found to be insensitive to changes in value of C from 1.4 to 2.8. However, the inelastic cross section changes ·considerably with (, and gives the best fit for C = 1. 
